Abstract: In both conventional and automatic milking systems (AMS), sensitive and reliable mastitis detection is important for profitable milk production. Mastitis detection parameters must be able to detect mastitis when the somatic cell count (SCC) is only slightly elevated. Owing to the pre-milking teat cleaning process in AMS, sampling cannot take place before the occurrence of alveolar milk ejection and importantly, this can affect the ability of parameters to detect mastitis. The aim of the present study was to examine the effect of alveolar milk ejection on l-lactate, lactate dehydrogenase (LDH), serum albumin (SA) and immunoglobulin G (IgG) compared with SCC, a commonly used indicator of mastitis. In this experiment, milk samples were collected every 20 s from one quarter during a 120-s manual teat stimulation in ten cows. Samples were analysed for SCC, l-lactate, LDH, SA and IgG. Quarters were grouped by low (<5·0 log10 cells/ml), mid (5·0-5·7 log10 cells/ml), and high (>5·7 log10 cells/ml) SCC using the sample at t=0 s. Neither l-lactate nor LDH could statistically differentiate between low and mid-SCC quarters, but there were a significant difference in levels between the high-SCC quarters and low and mid-SCC quarters. SA could not differentiate between the low and mid-SCC quarters, but the SA levels for the high SCC quarters remained statistically different compared with low and mid-SCC quarters throughout the experiment. IgG could statistically differentiate between low and mid-SCC, although the high-SCC quarters were not statistically different from the mid-SCC quarters after 60 s. In the high-SCC quarters, a decrease was shown in all parameters during milk ejection, after t=60 s. In conclusion, alveolar milk ejection reduces the effectiveness of detection parameters when compared with SCC. With the exception of IgG, the ability of other tested parameters was not satisfactory to differentiate between quarters with low to mid-SCC levels. 
SUMMARY

21
In both conventional and automatic milking systems (AMS), sensitive and reliable mastitis detection is important for profitable milk production. Mastitis detection parameters must be 23 able to detect mastitis when the somatic cell count (SCC) is only slightly elevated. Due to the 24 pre-milking teat cleaning process in AMS, sampling cannot take place before the occurrence 25 of alveolar milk ejection and importantly, this can affect the ability of parameters to detect 26 mastitis. The aim of the present study was to examine the effect of alveolar milk ejection on L -27 lactate, lactate dehydrogenase (LDH), serum albumin (SA), and immunoglobulin G (IgG) 28 compared to SCC, a commonly used indicator of mastitis. In this experiment, milk samples 29 were collected every 20s from one quarter during a 120s manual teat stimulation in ten cows.
30
Samples were analyzed for SCC, L -lactate, LDH, SA, and IgG. Quarters were grouped by low 31 (<5.0 log10 cells/mL), mid (5.0-5.7 log10 cells/mL), and high (>5.7 log10 cells/mL) SCC 32 using the sample at t=0s. Neither L -lactate nor LDH could statistically differentiate between 33 low and mid SCC quarters, but there were a significant difference in levels between the high 34 SCC quarters and low and mid SCC quarters. SA could not differentiate between the low and 35 mid SCC quarters, but the SA levels for the high SCC quarters remained statistically different 36 compared to low and mid SCC quarters throughout the experiment. IgG could statistically 37 differentiate between low and mid SCC, although the high SCC quarters were not statistically 38 different from the mid SCC quarters after 60s. In the high SCC quarters, a decrease was 39 shown in all parameters during milk ejection, after t=60s.
40
In conclusion, alveolar milk ejection reduces the effectiveness of detection parameters when 41 compared to SCC. With the exception of IgG, the ability of other tested parameters was not Early detection of mastitis is essential to allow for separation of milk from infected quarters,
47
to improve the cure rate of mastitis treatment, and to minimize economic losses (Milner et al., 48 1997 Pyörälä, 2010) . However, the use of some of these parameters including electrical 64 conductivity and milk color are insufficient, (Biggadike et al., 2002 , Hovinen et al., 2006 and 65 various other novel parameters have been tested.
66
The concentration of a number of milk constituents differs between milk fractions. In 67 particular, milk composition in dairy cows differs between cisternal and alveolar milk 68 (Ontsouka et al., 2003; Bruckmaier et al., 2004) (Chagunda et al., 2006; Hiss et al., 2007) . The origin of LDH in milk is often attributed to 88 leukocytes (Kato et al., 1989) and mammary epithelial cells (Bogin et al., 1977) . During 
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During an immune response to mastitis, there is an increase in IgG in the milk due to passive 100 transfer through the leaky blood milk barrier.
samples were frozen at -20°C for further analyses. Lactate concentrations were measured 125 enzymatically in raw milk using a prototype of Lact-Sens-PoC (Foerster-Technik GmbH, was 6.2% and the minimum detectable concentration was 0.01 mmol/L. To validate the 128 measuring technique, lactate values in milk, measured by Lact-Sens-PoC, were compared 129 with lactate values measured in milk serum (milk serum was isolated by a two-step 130 centrifugation procedure at 4,000 x g for 15 min and at14,000 x g for 30 min) using the test 
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LDH activity was measured in milk serum (prepared as described above) using the test kit 
RESULTS
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Results are presented as means±SEM. In the first sample (t=0s), mean SCC was 4.57 ± 0.07, In SCC III and SCC II quarters, lactate was significantly lower at t=120s than at t=0s. The (1999), a SCC threshold of 100,000 cells/mL was used to define mastitis, i.e. a quarter was 206 classified as healthy when the milk SCC was < 100,000 cells/mL, whereas an unhealthy 207 quarter was defined when the milk SCC was > 100,000 cells/mL. In addition, two less rigid In conclusion, IgG could detect a slightly elevated SCC both before and after alveolar milk 252 ejection whereas ability of lactate, LDH, and SA for detecting quarters with only a slightly 
